Fusion images and intramembrane particle aggregates during the action of antidiuretic hormone. A rapid-freeze study.
Antidiuretic hormone (ADH) causes the appearance of water-conducting particle aggregates in the luminal membrane of receptor cells in amphibian bladder and skin, and in the mammalian collecting duct. The aggregates originate from cytoplasmic tubules that fuse with the luminal membrane during ADH stimulation. We have studied the process of fusion and the structure of the particle aggregates by a rapid-freeze technique that renders chemical fixation and glycerol protection unnecessary. Our findings differ in some important respects from previously published work. Aggregate particles, in our study, partition equally between the external (EF) and protoplasmic (PF) membrane leaflets, rather than remaining in the protoplasmic leaflet exclusively. By including the entire population of fusion images in our survey, we have found that aggregate delivery in ADH-treated cells proceeds preferentially from small fusion images whose diameter is significantly less than the 0.12 micron characteristic of the carrier tubules themselves. We have also found that, even in unstimulated preparations, fusion images are numerous, being mostly of small diameter. ADH stimulation produces a moderate increase in the number of fusion images and a significant increase in fusion-image diameter. These findings indicate that the individual particles are mobile within the membrane, lacking interparticle linkage. In addition, contact of cytoplasmic tubules with the luminal membrane may take place even in the absence of ADH, producing small fusion images which are not associated with aggregate delivery to the luminal membrane.